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Are there Native or Asian Shore Crabs at
Moose Point State Park and Will There be
in the Future?
By Judson T

Introduction:
As the world continues to experience climate change, many creatures have to
deal with the altering environment, including crabs. However, it is known that green
crabs become more abundant as the temperature is rising
(https://downeastinstitute.org/research/green-crabs/ ). I would like to know how climate
change is affecting the abundance of crab species along the coast of Maine and New
Hampshire and what the abundance of crabs will look like in the future. I am focusing on
Moose Point State Park where I would like to find out whether or not there is native or
Asian Shore crabs there.To find this out, the Gulf of Maine Research Institute (GMRI)
has compiled data from field sites across the coast of Maine and New Hampshire
including abundance of European Green, native, and Asian Shore Crabs. The focus of
this study was based on Moose Point State Park, a field site located in the inlet of
Penobscot Bay. Along with this, NOAA collected information about average winter
temperatures along the same field sites and time frame. The crab data collection has
been going on from 2018 to 2021 and the average winter temperatures overlap in the
same years.
It is important for people to know the difference between Native crabs and
invasive crabs in Maine, such as the Asian shore crab and the green crab. The green
crabs came over from Europe and Parts of Asia and Iceland in 1817 on shipping
vessels and are now spread across most of the United States of America,
(https://wsg.washington.edu/crabteam/greencrab/). Green crabs have been a
nuisance to clam and mussel farmers for years due to their destructive properties of
tearing into bivalve shells and eating the contents. This results in less food for the native
birds and fish causing their populations to decrease. Not only do crabs compete with
other creatures' food sources but according to mariamitchell.org “Green crabs reduce
biodiversity, destroy eelgrass beds, and decline the populations of native crabs.”
Eelgrass is a great nesting place for all sorts of marine animals including juvenile
lobsters and according to studies made by NOAA it is food for native species and good
shelter for many types of fish and turtles. Along with this, eelgrass has been preventing
many shores from eroding because it is able to keep sediment in one place. With these
crabs invading like this, it is important to know where they are located and where they

will be in the future. Asian Shore crabs do much of the same harm as the green crabs.
Scientists already know that Asian shore crabs and Green Crabs are becoming much
more abundant as the years go by and because of this, native crabs are becoming less
abundant because the Asian Shore and Green crabs are driving them out. Also, native
crabs like cold water much more than warm water and with the water becoming warmer
in Maine, they will be moving out to where the water is warmer.
Scientists appreciate observing this data because we gathered this data at
Moose Point State Park where nobody has ever taken crab data before. This will give
scientists more knowledge about where crabs are located and how abundant they are.
This data also allows scientists to make inferences about the number of crabs that there
will be in the future and allows them to prepare for it and it helps them understand the
scope of the damage that these invasive crabs will do, therefore affecting other life
along the food chain. Not only will scientists appreciate this data but communities will be
able to see what climate change is doing and if it will affect their lives in any way. Crab
fisherman would enjoy this data because they will be able to know where to go fishing to
find the most crabs and they will also be able to find out what they should do in the
future. Clam and mussel fisherman would also enjoy this data because it will tell them
how many invasive crabs are coming to eat up the clams and mussels and they will be
able to figure out what they are going to do about it. Maine is known for lobsters,
however green crabs are affecting the lobster population and catch. The green crabs
are destroying the eelgrass which is a good habitat for juvenile lobsters. Without
eelgrass, the lobsters are vulnerable and get eaten up. The crabs are also eating the
bait inside of the lobster traps so the lobsters don't go inside of them and they don’t get
trapped. I am trying to predict if there are native or Asian shore crabs at Moose Point
State Park and if there will be in the future.

Methods:
From the fall of 2019 to 2021, we went to Moose Point State Park almost every
month and sampled quadrats at random meter marks on a 100 meter transect that was
determined before starting the research. The quadrats were one square meter in area
and were one meter away from the shoreline. The quadrats were searched plus or
minus one hour from low tide. Only crabs found in the one square meter quadrat could
be collected and counted. The groups of no more than three people first recorded the
substrate that they were looking in and the time, then they would write what meter mark
they were in on an index card and have a picture taken of the index card in their
quadrat. Then, we looked through the quadrats very thoroughly, placing any crabs that
we found in a bucket. After placing all found crabs in a bucket the group would measure
the carapace at the widest part of the crabs in milimeters, find the crabs sex by looking
at the ventral side of the crab, and identify what type of species the crab was. If female,

the groups would find out if that crab was bearing eggs. We also determined the
number of claws the crab had and if the shell was hard or soft. After collecting the data,
it was entered into the GMRI crab data page with all of the other school’s data about
crabs. We combed through the seaweed multiple times to make sure that no crabs were
missed and everybody in each group checked to make sure that the stats on the crabs
were correct. If unsure about any stats on a crab, an expert, such as our teachers,
would come to check stats we were not sure about.
It was important to record our data in this way so it was all conducted the same
way so our results could be compared to other middle schools throughout the state.
Before doing the first field study, careful research and practice was conducted so the
crabs could be correctly identified and the correct stats could be recorded about them.
Along the way, the data collection went fairly smoothly and we didn’t have to make any
changes to the original procedure. Because we only searched the low intertidal zone, it
doesn’t give us a very accurate representation of where the crabs are at. Maybe there
are tons of native crabs just a bit deeper. However, we only searched the low intertidal
zone. Also, at Moose Point State park, the majority of the quadrats that we searched for
were mostly seaweed which didn’t give a very wide variety of substrates and maybe, if
there were other substrates, we would have found native or Asian Shore crabs.

Figure 1: Data sheets used in the field to record crab and substrate data.

Results:

Figure 2: This is a map that shows where each field site is located on a map. On the
bottom, each different colored box with a field site name next to it shows what color that
fieldsite is on the map. There are three field sites in New Hampshire including Hampton,
Hilton Park, and North Beach.

Figure 3: The amount of green crabs per quadrat found in each field site moving from
west to east up the coast of Maine.
The blue lines represent the means of each field site's crab findings and each dot is one
time that that team went out. The higher the dot is, the more green crabs that group
found during that trip. The most crabs found in one trip was twenty four crabs by

Madeleine Point. The range is twenty four to zero. All groups found a large number of
green crabs in their field sites. The average number of green crabs per quadrat in the
NH field sites was 2.96. Southern Maine’s average, which goes up to Hendricks Head,
was 4.41 green crabs per quadrat. There was an average of 3.27 green crabs found per
quadrat in the last section, mid coast Maine, which includes the most easterly field sites.

Figure 4: The amount of native crabs per quadrat that were found in field sites going
from the west to east coast of Maine and New Hampshire.
The blue lines are the mean of how many native crabs were found in each field site.
Each dot represents one time that that group went out sampling. The highest amount of
native crabs found in one visit was in Hampton at three native crabs. The native crabs
were mainly found in the New Hampshire field sites and most other field sites in Maine
found zero native crabs in all visits, including Moose Point State Park. New Hampshire’s
three field sites found an average of 1.67 crabs in their visits. Southern Maine’s
average, which goes up to Hendricks Head, found an average of 0.04 native crabs. The
last section, mid coast Maine, which includes the rest of the field sites found an average
of 0.03 native crabs.

Figure 5: The winter minimum temperature over time in the coastal counties of New
Hampshire and Maine.
(https://codap.concord.org/releases/latest/static/dg/en/cert/index.html#shared=51112)

Figure 6: The amount of native crabs over the whole time that people have been
collecting data for this GMRI project.

The time frame runs from May of 2018 to March of 2021. Each dot is an native crab
found. The shape of this graph is a mound. This shows that most native crabs were
found between May and November of 2019. Also, over these years shown in figure 5
the winter minimum temperatures have been rising.

Figure 7: This graph shows the number of Asian Shore crabs found per quadrat in each
field site from the west coast to the east coast.
The blue lines are the mean of each field site's Asian Shore crab findings. Each dot is
one time that that group went out. Most groups found zero Asian Shore crabs in all of
the visits that they made. The highest number of Asian shore crabs per quadrat found in
one visit was 12 by the group sampling in Hilton Park, NH which is the most southern
site. As you move up the coast, we notice that the next greatest amount of Asian Shore
crabs were found in Kettle Cove, Robinson Woods, Wolfe Neck State Park, and Reid
State Park which make up the southern part of Maine. The further north you go, there
are only two places with Asian Shore crabs and by the time you reach Sandy Point,
there are none. The mean of all of New Hampshire's field sites is 1.58 Asian Shore
crabs. Southern Maine’s average, which goes up to Hendricks Head, found an average
of 0.43 Asian Shore crabs. The last section, mid coast Maine, which includes the rest of
the field sites found an average of 0.03 Asian Shore crabs.

Figure 8: This graph shows the amount of Asian Shore crabs per quadrat from the
beginning of the GMRI Intertidal Crabs citizen science project.
The time frame of the above graph is from May of 2018 to March of 2021. Each dot is
an Asian Shore crab found.The shape of this graph is skewed to the right which shows
that Asian Shore crabs peaked in October of 2019 and tapered off through 2020.
However, field sites that had a lot of Asian Shore crabs weren’t sampled in 2020. Over
these years, as shown in figure 5, the winter minimum temperatures have been rising.

Figure 9: This graph shows the comparison of average winter temperatures from three
different counties throughout the research area.
Each brown dot is a temperature recording from Cumberland County, each dark blue
dot is a temperature recording from Rockingham, New Hampshire, and each light blue
dot is from Waldo County. According to this graph Rockingham County has the warmest
temperatures, while Waldo county has the coldest temperatures, and Cumberland
County is right in the middle.

Discussion and Conclusion:
Through this investigation, I have found that there are no native crabs or Asian
Shore crabs at Moose Point State Park, and there will likely not be any in the near
future.These findings are important because it shows that there are no invasive Asian
shore crabs in Penobscot Bay yet. However, it also shows that we found no Rock or
Jonah crabs at Moose Point State Park intertidal zone. They have either all moved out,
or all been eradicated from the green crab infestation. Also, the data shows that only
green crabs were found at Moose Point and therefore the green crab infestation is a
large problem in Penobscot Bay and in almost all other field sites in Maine and New
Hampshire.
This claim is based on the fact that out of the two years Moose Point State Park
has been searched, not one crab that is not green has been found. Due to this study it
is believed that no Asian or native crabs will be found at Moose Point State Park in the
near future because there are many native and Asian Shore crabs in the most western
part of the field sites and not as many in the eastern part of the state. For example, in
New Hampshire there is an average of 1.67 native crabs per quadrat and 1.58 Asian
Shore Crabs per quadrat. However, as you move up the coast of Maine to Hendricks
Head, the average native crabs per quadrat was 0.04 and the average Asian Shore
Crabs found per quadrat was 0.43. From Hendricks Head to Gilpatrick's Cove, the
amount of native and Asian Shore crabs is significantly less with an average of 0.04
native crabs per quadrat and an average of 0.03 Asian Shore crabs per quadrat. The
reason that there are no Asian Shore crabs that we found may be due to the fact that
they like warmer water temperatures and Waldo county and Moose Point are a bit cold
with lows of 7.70F. However, it is warmer in New Hampshire with a minimum
temperature of around 90F where the Asian Shore crabs are more abundant (See
Figure 9).The decline in native crabs could be due to the fact that the temperature is
getting warmer and native crabs don’t like warm water. However, it is mainly due to the
fact that Asian Shore crabs and mostly Green crabs are taking over and destroying the

native crabs' habitat so they have nowhere to live and nothing to eat. Another reason
that native crabs, especially Jonah crabs, are declining in population is because in
recent years, people have started to catch more Jonah crabs and landings increased
significantly due to a decrease in Southern New England lobsters and an increase in
price of other crab species https://www.fisheries.noaa.gov/species/jonah-crab.Also, as
we go up the coast in 2019, the average minimum temperature decreases by 5
degrees, this may be what is keeping the Asian Shore crabs away. This shows that the
amount of Asian and native crabs gets significantly lower as we move from west to east.
Only one field site found native crabs after Moose Point and none found Asian Shore
Crabs. Because not many Asian Shore crabs were found in 2020, it can give us hope
that they will be delayed in coming up the coast. However, native crabs may never
come back to Moose Point State Park because there is no evidence of them in the last
two years. Now that the Green Crab populations have been soaring and they are known
predators of the native crabs it is likely that the native crabs will dwindle in population
and only remain in very few places in Maine and New Hampshire.
Some factors that may have affected this data are the fact that there was a very
small study range and over the years some of the groups have stopped sampling at
regular intervals, therefore making the data change not because of the fact that they
found less crabs but because they didn’t go out a lot. Also, as in all citizen science
projects, there will be some inconsistencies in how the work is done or if it is sampled
every year. This makes it so we don’t have as much data from that area and aren’t able
to understand the amount of crabs in that area. To further this investigation, I would
continue to search these field sites for years to come to see if native crabs come back, if
green crabs will become more abundant, and if Asian Shore Crabs would arrive. It
would also be interesting to expand this data range up and down the coast of New
England, or even the country to see how crab data looks all around. A question that has
come up from this investigation is why are there so many native crabs in Lincolnville,
which is close to Moose Point State Park, but none at Moose Point State Park?

